The study of genes in the ocean had its start more than a decade ago when the new field of molecular ecology first allowed oceanographers to measure the diversity and distribution of selected protein-encoding genes. Polymerase chain reaction (PCR) amplification and sequencing of nifH genes led the way, providing information on the distribution of nitrogen-fixing organisms in marine environments and investigating the factors that limit their activity (Zehr and Capone, 1996) . Similarly, studies of expression patterns of rbcL, the gene encoding a subunit of the major enzyme for carbon fixation, provided some of the first glimpses into cellular-level regulation of a major biogeochemical process in the ocean (Paul, 1996) . These molecular oceanography studies were important predecessors to genomic oceanography studies, but they differ in two significant ways. First, the scale of genomics is grander, focusing on all the genes harbored by a marine organism simultaneously rather than just a few genes at a time. Second, genomics includes a large measure of discovery and does not require that the target genes be identi- Rocap et al., 2003) ,
Pelagibacter ubique (a member of the SAR11 clade; Giovannoni et al., 2005) , Silicibacter pomeroyi (a Roseobacter; Moran et al., 2004) For oceanographers, genomics provides detailed information on the many genes that drive biogeochemical activities of ocean-dwelling microbes.
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Ostreococcus tauri (a marine prasinophyte; Derelle et al., 2006) . (Bult et al., 1996) , followed by the hyperthermophilic, sulfate-reducing Archaeoglobus fulgidus (Klenk et al., 1997) (Table 1 ). These genomes were used to gain insights into the novel ways marine microbes obtain energy Instead, the strongest motivators were to identify the most ecologically important organisms and then put them in prior- • the haptophyte Emiliania huxleyi, which plays a critical role in the production of calcium carbonate (Table 2 ).
In the past couple of years, sequenc- In the ocean, most inorganic carbon is present as bicarbonate rather than CO 2 .
Because the enzyme that catalyzes the first step in the generation of organic carbon is specific for CO 2 , most phytoplankton must somehow concentrate CO 2 intracellularly (Giordano et al., 2005) . Careful analyses of multiple phytoplankton genomes now suggest that the C4 pathway, an alternative pathway for carbon fixation present in some land plants, may provide a mechanism for concentrating CO 2 (Derelle et al., 2006 ).
This pathway is unexpected in marine phytoplankton, but may enhance their ability to fix carbon; thus, it has implications for understanding the global carbon cycle. This last example acts as a reminder that new discoveries about how marine microbes work can be found even in the most familiar places.
Although these examples came from single eukaryotic organisms maintained in culture, they provide new avenues to explore in natural communities.
The value of genome sequences for revealing unexpected traits of microorganisms in the ocean has been demonstrated for prokaryotes as well.
Rhodopsin genes in surface-water bacterioplankton (Béjà et al., 2000) and ammonia oxidation by marine archaea (Könneke et al., 2005) ISL1  ISL2  ISL3  ISL4  ISL5   10 log (coverage) Figure 3 . Synergism between pure-culture genomics and metagenomics is evident in genomic scaffolding analyses, in which metagenomic fragments are aligned against the genome sequence of a cultured marine microbe. cultured organisms provide complete genome sequences and access to physiology, while metagenomic sequences show the abundance and distribution of genes and genome fragments from organisms that have not been cultured. top: Metagenomic sequences from the Sargasso Sea were aligned to the genome sequence of cultured Prochlorococcus strain Mit9312 to show regions of shared genes typical of most Prochlorococcus as well as regions of variable genes (genomic islands indicated by shading) that may be important in defining the ecological niche of strains (redrawn from Coleman et al., 2006) . Bottom: Metagenomic sequences from the Global ocean Sampling expedition are aligned to the genome sequence of Pelagibacter ubique htcc1062 to show population differences in coastal north american samples (yellow colors at left) versus Sargasso Sea samples (red colors at right) (redrawn from Rusch et al., 2007) .
ent stress response, and phage resistance, among others (Coleman et al., 2006) . A similar fragment recruitment approach was carried out with sequences from the larger Global Ocean Sampling expedition metagenome against several 
